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BBOJHASA YACTDH

1. LIEJIM OCBOEHUS YYEBHOUW JUCLIUITJIMHBI

Ilenpro ocBoeHUs y4eOHON AUCIUIUIMHBI ONTHKA M KBaHTOBasi (pU3HKA
sBIIIeTCS (POPMUPOBAHHUE Y OOYUYAFOIIMXCS KOMITETCHIIUH, ycTaHOBIeHHBIX DI'OC
BO, B mporiecce M3y4eHHH KOMIUICKCA CYIIESCTBYIONIUX NPEICTaBICHUH B 00J1aCTH
ONTHKU ¥ KBAaHTOBOW (DM3WKH, OCHOBAHHBIX Ha COBPEMCHHBIX HAYUYHBIX JAHHBIX U
B MPEJCTaBICHUU (PU3NYCCKOH TEOPHHM ONTHYECKUX M KBAHTOBBIX SIBJICHHH Kak
0000111eHNs HAOIIOACHUH, TPAKTUYECKOTO OMBITa U YKCIIEPUMEHTA.

2. MECTO YYEBHOU JUCLUIUIUHEI B CTPYKTYPE OIIOII BY3A
2.1. Yuebnas naucrummHa Bb1.B.OJ.3.5 «Ontuka W kBaHTOBas Qu3MKay
OTHOCUTCS K BapraTUBHOM yacTu biioka 1 (00s3aTenbHbIC TUCITUTUINHBI).

2.2. JIns w3ydeHUsT JAaHHOW YYEOHOW MUCIHUIUIMHBI HEOOXOIUMBI CIIETYIONINe
3HAHUS, YMEHUS U HaBBIKH, (OPMHUpPYEMBIE MPEIIECCTBYIOINMU JUCITUTIIAHAMM.
—  Onexmpuyecmeo
— Maenemuszm
— Mexanuka

2.3. Ilepeyenp mocneayrONUX Y4eOHBIX TUCIUIUIMH, JJI1 KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS U HaBbIKH, (OpMHUpPYyEMbIE TaHHOW Y4eOHOM TUCITUTUTMHOM:
— [Tocyoapcmeennbiii 5K3ameH



2.4. IlepeuyeHb INIAaHUPYEMBIX Pe3yJbTATOB 00yUYeHHsI M0 JMCUMUILINHE, COOTHECEHHBIX C IVIAHUPYEMBIMH pe3yJIbTaTAMMU
OCBOEHHUSI OCHOBHOM NpodeccuoHaIbLHON 00pa3oBaTeIbHOM MPOrPaMMbl
N3yyenue naHHOM y4uyeOHOM AMCUMIUIMHBI HampaBieHO Ha (opMHUpoBaHHE Yy oOywarommuxcsi o0mekyabTypHbix (OK) u

npodeccuonanbHbixX (I1K) koMneTeHnumii:

Ne | Homep/umexe | Coneprkanie KoMmeTeHImm [Tepeuenb nIaHUpPyEMBIX p€3quII>TaTOB 00y4ueHUs TIO JUCIUILTHHE
B pesynbTare uzydenus yuaeOHOM TUCITUILUTUHBI 00yYarOIIUecs JOJIXKHBI;
/T | KOMIETEHIINH (unu ee yacTy)
3HaTh YMers Bianers
1 2 3 4 5 6
OK-3 CIIOCOOHOCTE HMCIIOIb30BaTh TCOPUIO IO ONTUKE U KBaHTOBOI JICJIaTh BBIBOABI U aHAJIM3UPOBATH npueMaMu U3JI0KCHUA MaTepHrajia 1o
€CTCCTBCHHOHAYYHBIC U (1)I/I3I/IK8; TCOPEMBI U (1)I/I3I/I‘IeCKI/Ie 3aKOHBI; OIITHKE M KBAaHTOBOU (1)I/I3I/IK8;
MAaTEMaTUYCCKUEC 3HAHUA JJIA MAaTEMaTUYCCKUC HpeO6pa3OBaHI/IH PpacCYUTBIBATH NOI'PCIIHOCTHU HaBBbIKAMH BBITIOJITHCHUSA
1 OPUCHTUPOBAHUS B JUI U3JI0KCHUSA (byHI[aMeHTaJ'H)HI)IX a6COJ'IIOTHyIO 1 OTHOCUTCIIbHYIO, na6opaTopHHx pa60T 110 OIITHKEC U
: COBPEMCHHOM (1)I/I3I/I‘IeCKI/IX 3aKOHOB, JC€JIaTh OIIMCAHUC K J'Ia60paTOpHI>IM KBaHTOBOI (1)I/I3I/IK8;
UH(POPMAITMOHHOM Ccroco0BI pacyera MOrPeIrHOCTEH paboram HABBIKAMH OOBSICHATH IPUPOTHBIC
MMPOCTPAHCTBE I/I3MepeHHﬁ OINTHYCCKUEC SABJICHUA HAa OCHOBC
(1)I/I3I/I‘IeCKI/IX 3aKOHOB
OK-6 CHOCOOHOCTH K OCHOBHBIC TEHJICHIIUY Pa3BUTHS TUIAHUPOBATh BPeMsI MPOPECCHOHANBEHON | CITOCOOHOCTBIO CAMOCTOSITENEHOTO
caMOoopranm3anu 1 HAaYKH U TCXHUKU; JACATCIBbHOCTH, BBITIOJTHCHUSA na6opaTopH0f/'1 pa6OTI>I u
CaMOO6pa3OBaHI/IIO n3jaratb 1 apryMCHTUPOBAHHO MOJIB30BATHCA UHTCPHET PECYPCAMU; IIOATOTOBKH K Heﬁ;
2 OTCTauBaTh CBOU IPECACTABJICHHUS B B3aPIMOI[eI>iCTBOBaTB C YHaCTHUKaMU HaBBIKaMH COOTHOCHUTH CBOU
) obnactu (Gu3vKy; 00pa3zoBaTenpHOro Ipolecca npu BO3MOKHOCTH U YPOBEHB PEIIAEMbIX
OCHOBBI CAMOOpPraHU3aluu U BBINOJHEHHUH JIAOOPaTOPHBIX padoT 3a7a4;
CaMOO6pa3OBaHI/IH HaBbIKaMU CaMOOpTaHU3allluu U
caM000pa3oBaHus
I1BK-3 3HACT KOHLENTYaJIbHbIE U KJIFOUEBYIO MTPOOJIEMATHKY MO CUCTEMATU3UPOBATh JIUTEPATYPY 110 crcTeMol 3HaHui 00
TEOPECTUICCKHUE OCHOBBI OIITHKE ¥ KBAaHTOBOU (1)I/I3I/IK8; (1)I/I3I/IKe B COOTBCTCTBUU C Tpe6OBaHI/IHMI/I (byHZ[aMeHTaJ'H)HBIX (1)I/I3I/I‘IeCKI/IX
(1)I/I3I/IKI/I, BJIaacecT CHCTEMOU SIBJICHUA TTPUPOABI U O6pa3OBaTeJ'H)HI)IX CTaHJapTOB; 3aKOHAaX U TCOPUSIX;
3HAHUI O (byHI[aMeHTaJ'H)HI)IX (byHZ[aMeHTaJ'H)HOe OIMMCAHUEC OTUX AHAJIM3NUPOBATH (1)I/I3I/I‘IGCKyIO CYITHOCTBb npueMaMu aHaJin3a HBJ'IeHPIﬁ;
(1)I/I3I/I‘IeCKI/IX 3aKOHaX " SIBJICHHI C TOUKHU 3pCHUA (1)I/I3I/IKI/I; SIBJICHUH U po1eCcCcoOB NpUpOAbl U HaBbIKaMU PCHICHUS MPAKTUICCKUX
3. TCOPUsIX, (1)1/131/1qu1<01‘/'1 MECTO (1)I/I3I/IKI/I B CUCTEMC TEXHUKHU HA OCHOBE 3HAHUM I10 ONTHUKE U 3aaad
CYHIHOCTH SIBJICHUH U (1)1/131/1%(:1(01“0 3HaHUA KBaHTOBOI (1)I/I3I/IK8;
MpOo1EeCCOB B IPUPOAC U HU3MCHATH U yIydlllaTh MOAXOI K
TEXHHUKE peasnsaiyu 06pa3oBaTeNbHBIX
mporpamMm Io OITUKE U KBaHTOBOI
¢pusnKe




2.5 Kapra koMneTeHIni AUCUUILIUHBI.

KAPTA KOMIETEHIUA JUCHUILINHBI

HAVMEHOBAHME JJUCUUTUUIMHBI OnTuka M KBaHTOBasi (PU3UKA

Llenb muCIUTIITUHB

(dbopMupoBaHUEe y OOydJaroUMxcs KOMIeTeHIwi, ycraHoBieHHBIXx PI'OC BO, B mporecce M3ydeHHHM KOMIDIEKCA CYIICCTBYIONIUX TMPEACTaBICHUN B
00JTaCTH ONTHUKHA W KBAHTOBOH (DM3HWKH, OCHOBAaHHBIX HA COBPEMCHHBIX HAYYHBIX JAHHBIX W B TPEICTABICHUM (U3MICCKONH TECOPUHM ONTHUYCCKUX U
KBAHTOBBIX SIBJICHUHN KaK 0000IICHHS HAOIIOACHUH, MPAKTHICCKOTO OMBITA W YKCIIEPHUMEHTA

B mporiecce ocBOeHUS TaHHOMN TUCIMIDIMHBI CTYIACHT ()OPMUPYET U JEMOHCTPUPYET CICIYIOIINE

OOIIEeKyIBTYPHBIC KOMIICTCHITHU:

KOMIIETEHIIMN ITepeueHb KOMIIOHEHTOB TexHomoruu GopMHUpPOBAHUS ®dopma OLIEHOUHOr O CpeICTBa YPpOoBHU OCBOECHUS KOMIIETEHIUH
HHAEKC OOPMVYJIMPOBKA
OK-3 CIIOCOOHOCTh 3naTth [Tyrem npoBeneHus Jlonyck K BBITIOJHEHUIO IMoporoswrit

HCIIOIb30BaATh TEOPHUIO 110 ONTUKE U JICKIIMOHHBIX, Ta00PATOPHBIX | Ja00OpaTOPHBIX padoT, 3ammra | 3HAET TCOPHIO MO ONTUKE U
€CTECTBCHHOHAYYHBIC | aTOMHOU (hU3UKE; 3aHATHUH, IPUMEHCHUS HOBBIX | J1aOOpaTOpHBIX padoT, aTOMHOU (hU3UKE;
U MaTeMaTHYECKUe MaTeMaTHYECKUe 00pa30BaTEbHBIX pelieHre JoMalIHuX 3a/1a4, MaTeMaTHYECKUE MPeoOpa3OBaHUs
3HAHUSA TS peoOpa3oBaHus JIIs TEXHOJIOT U, OpraHu3aluu 9K3aMEH JIJISL U3JIOKEHUS
OpUEHTUPOBAHUS B W3JI0XKEHUS CaMOCTOSITEITEHBIX Pa0oT. (yHIAMEHTATBHBIX (PU3HMYSCKUX
COBPEMECHHOM (b yHIaMEHTATBHBIX 3aKOHOB;
nH(pOopMannOHHOM (U3MUECKHX 3aKOHOB; CIOCOOBI pacyeTa NorpenrHocTen
MIPOCTPAHCTBE crocoOBI pacuera U3MEpCeHUN

MOTPENIHOCTEN
HU3MepeHuit

Ymers

JIeNIaTh BBIBOJBI U
aHAJTM3UPOBATH TEOPEMBI
1 QU3NYECKHE 3aKOHBI;
paccuuTHIBaTh
TIOTPEITHOCTH
a0COJIOTHYIO U
OTHOCHTEIIFHYIO;

JleniaTh ONHMCaHue K
71a00paTOpHBIM padboTam
Baapers

TIpUeMaMH H3JIOKEHUS
MaTepHaa 1o ONTHKE U
KBaHTOBOH (PH3HKE;
HaBBIKAMH BBITIOJTHEHUS
71200paTOpHBIX paboT 1Mo

YMeer fenath BHIBOBI U
aHAJM3UPOBATH TEOPEMBI U
(bu3HYeCcKHe 3aKOHBI;
PacCYTHIBATH MOIPEITHOCTH
a0COJFOTHYIO 1 OTHOCHTEIIFHYIO;
JIeNaTh OIICAHHE K
71a00pPaTOPHBIM padoTam

IToBBIIIEHHBIH

Buaaneer npuemamu U3JI0XKEHUS
MarepHala o OnTUKe U
KBaHTOBOU (PH3HKE;

HaBBLIKAMH BBIIOJIHEHHS
Ja0OPATOPHBIX PabOT MO ONTUKE U
KBaHTOBOU (PH3HKE;

HABBIKAMH OOBSICHATH IPUPOTHBIC
OINTHYECKHE SIBJICHUSA HA OCHOBE
(hU3NIECKUX 3aKOHOB




OIITHKE ¥ KBAHTOBOMH
¢dusmKe;

HaBBIKAMH OOBSICHATH
MIPUPOHBIE ONTHYECKHE
SIBJICHUSI HA OCHOBE
(pU3MYECKHX 3aKOHOB

OK-6

CIIOCOOHOCTH K
CaMOOpraHU3aIUU U
camMo00pa30BaHUIO

3HaTh

OCHOBHBIE TEHJICHITUH
Pa3BUTHUS HAYKU U
TEXHUKH;

u3Jarath u
apryMeHTHPOBaHHO
OTCTauBaTh CBOM
MPE/ICTaBIICHUS B
obnactu QpU3NKY;
OCHOBBI
CaMOOpTraHU3aIUU U
camMo00pa3oBaHus
Ymersb

IUTAHUPOBATH BPEMSI
poQeCCHOHATHHOMN
JIEATEILHOCTH;
MOJTb30BATHCSI HHTEPHET
pecypcamu;
B3aMMOJIEHCTBOBATH C
YYaCTHUKAMHU
00pa30BaTEIHLHOIO
mporecca mpu
BBINOJTHEHHH
J1a0OpaTOPHBIX PabOT
Baaners
CIIOCOOHOCTHIO
CaMOCTOSITEIILHOTO
BBIMOJTHEHUS
1abOpaTOPHOM PabOThI U
MOATOTOBKH K HEW;
HABBIKAMH COOTHOCUTD
CBOU BO3MOXHOCTH U
YPOBEHb peliaeMbIX

HyreM MMPOBEACHUA

JIEKIIMOHHBIX, JJAOOPaTOPHBIX
3aHSTHH, TPUMEHEHNST HOBBIX

00pa30BaTELHBIX

TeXHOHOFHﬁ, OopraHmzanuun

CaMOCTOATEIIBHBIX pa60T.

JIOMYyCK K BBITIOJTHEHHUIO
J1a00paTOPHBIX PabOT, 3aIIUTa
JabOpaTOPHBIX PadoT,
pellieHre JOMAIHUX 3a7a4,
9K3aMeH

IMoporoswlit

3HaeT OCHOBHbIE TEHICHIMU
Pa3BUTHS HAYKU W TEXHUKHU,
W3JaraTh ¥ apryMEHTUPOBAHHO
OTCTanBaTh CBOM MPECTABICHUS
B obsacty (pu3MKwy;

OCHOBBI CAMOOPTaHU3AIIUH U
camMo00pa3oBaHus

YMeeT MIaHUpOBaTh BpeMs
poQeCCHOHATHLHOMN
JIeATEIBHOCTH;

TMOJTb30BATHCS MHTEPHET
pecypcamu;

B3aUMO/ICHCTBOBATS C
Y4YaCTHUKaMHU 00pa30BaTEIbHOIO
MPOLIecca TPH BBHITIOTHECHUH
J1a00PaTOPHBIX PabOT

IToBbIIEHHBIIT

Bnapgeet criocoOHOCTBIO
CaMOCTOSITEIILHOTO BBITTOJTHEHHUS
1abOpaTOPHOM PabOTHI U
MOATOTOBKH K HEW;

HABBIKAMH COOTHOCHUTH CBOU
BO3MO)KHOCTH U YPOBEHb
pelaeMbixX 3ajay;

HABBIKAMH CAMOOPTaHU3AIUH U
camMo00pa3oBaHus




3aj1a4;
HaBBIKAMH
CaMOOpTraHU3aIU U
camMo00pa3oBaHus

[IpodeccronanbHbIC KOMICTCHITHU:

KOMIIETEHIINN [lepeuens komnoHeHToB | TexHomorun GpopmupoBanus | Dopma OIEHOYHOrO CpefcTBa | YPOBHH OCBOSHHS KOMIETECHINH
NHJEKC OOPMVIIMPOBKA
TIBK-3 3HAET 3uHarhb [Tyrem npoBeneHus Jlomyck K BBITIOJIHEHUIO oporoBwlii
KOHIIENITyallbHbIE U KIIIOYEBYIO JIEKIIMOHHBIX, JJAOOPATOPHBIX | Ja0OpaTOpHBIX PadoT, 3amuTa | 3HAET KIIIOYEBYIO IIPOOJIEMaTHKY
TEOpeTUYECKHe poOJIEMATHKY 110 3aHSATHH, IPUMEHEHNS] HOBBIX | JIaOOpaTOpHBIX pador, TI0 ONTHKE ¥ ATOMHOU (PH3HKE;

OCHOBBI (DM3HKH,
BJIAJICET CUCTEMOI
3HAHUI O

(b yHIaMEHTATBHBIX
(U3NIECKUX 3aKOHAX
U TEOPUSIX,
¢busmueckoi
CYIIHOCTH SIBJICHUH U
MIPOIIECCOB B MPUPOIC
1 TEXHHUKE

OITUKE W ATOMHOU
¢dusmKe;

SIBIICHUS IPUPOIBI U
(byHIaMeHTaIbHOE
OIUCAHWE ITHUX SIBIICHUH
C TOYKH 3peHUS (HU3UKHY;
MECTO (PM3UKH B CUCTEME
(hU3UIECKOro 3HAHUS
Ymetsb
CHUCTEMaTH3UPOBAThH
JUTEpaTypy 1o (HU3MKEe B
COOTBETCTBHH C
TpeOOBAHUAMU
00pa30BaTELHBIX
CTaHJIAPTOB;
aHAJM3UPOBATH
(hU3UIECKYIO CYITHOCTh
SIBJICHUH U TPOLIECCOB
TIPUPOIBI ¥ TEXHUKU HA
OCHOBE 3HaHMI 1O
OITUKE W KBAHTOBOM
¢dusmKe;

U3MEHSTH U YITy4IaTh
TIOAX O K pean3aliu
00pa30BaTELHBIX
MIPOTPaMM II0 ONTUKE U
KBaHTOBOU (PH3HKE
Baanerb

00pa30BaTEbHBIX
TEXHOJIOTHH, OpraHu3aI|u
CaMOCTOSATENbHBIX PaboT.

PpCUHICHUEC JOMAIIHUX 3a1a4,
OK3aMCH

SIBIICHUS TIPUPOIBI U
(hyHIaMEHTAJILHOE OITUCAHUE ITUX
SIBIICHUA C TOYKH 3pCHUS (DU3UKHY;
MECTO (PM3UKH B CUCTEME
(hU3UIECKOro 3HAHUS

YMeeT cucteMaTU3UPOBATH
JUTEPaTypy o (HU3UKE B
COOTBETCTBUU C TPEOOBAHUSIMHU
00pa30BaTENBHBIX CTAHIAPTOB;
aQHAJTM3UPOBATH (PU3HUECKYIO
CYIIHOCTD SIBJIEGHUH U MPOLIECCOB
TIPUPOBI M TEXHUKU Ha OCHOBE
3HAHWH I10 ONTUKE U KBAaHTOBOMU
¢dusmKe;

U3MEHSATH U YJIYYIIaTh MOJXOJ K
peanu3anun 00pa3oBaTEIbHBIX
MPOrpaMM IO ONTHKE U
KBaHTOBOU (PH3HKE

IHoBbIMIEHHBbI

Buraneer cucremoii 3HaHH#H 00
(yHIaMEHTATIBHBIX PU3NIECKIX
3aKOHaX U TEOPHUsX;

NIpUeMaMu aHaJI3a SBICHHH;
HaBBIKAMH




CUCTEMOU 3HAHUIA 00
(dyHIaMEeHTaIbHBIX
(U3NIeCKUX 3aKOHAX U
TEOPUSIX;

MpUeMaMH aHAJIH32a
SIBJICHU;

HABBIKAMY PEIICHUS
MIPAKTUICCKUX 33124




OCHOBHAA YACTb

1. OFbEM VUEBHON JUCIATIIMHLI Y BUIbI YYEFHOM PABOThI

) Beero CemecTpsl
Bun yaeOHoi paboThl YACOB Ne §
4acoB
1 2 3
1.KonTaktHas pabota 90 90
oOydarmmxcs ¢ MpernojiaBaTesieM
(mo BuaamM y4eOHBIX 3aHATUMN)
(Bcero)
B ToM uncne:
Jlextum (JI) 36 36
[Ipaktuueckue  3amsarus  (I13), 18 18
Cemunapsi (C)
JlabopaTopubie paboTsl (JIP) 36 36
2.CamocrositenbHas paboTta 90 90
CTyJIeHTa (BCETO0)
B TtoMm uncne
CPC 6 cemecmpe: 90 90
KIT
Kypcosas padota KP
Hpyrue Bunsl CPC:
BrImmoHeHue 1oMamrHero 3axaHust 26 26
[TonroToBka 1a00paTOpHBIX padOT 32 32
3amuTa J1abopaTOpHBIX paboT 32 32
CPC 6 nepuoo ceccuu
3ayer
Bun npomexxyTouHoi 3)
aTTeCTaluu AK3aMEH 36 36
€))
NTOT'O: O6mas 4acoB 216 216
TPYJOEMKOCTh 3a4. efl. 6 6




2. COJJEP)KAHUE VUEBHOM JUCIHHUITJIMHBI
2.1. Coneprkanue pa3eioB y4eOHON AUCITUTIINHEI

Ne
ceM
ectp

No
pas
e

na

HaumenoBanue pasnena
y4eOHOM JUCTIUTUTHHBI

COZ[ep)KaHI/Ie pasaciia B JUAAKTUICCKUX CANHUIAaX

3

4

FeOMeTpI/I‘IeCKaH OIITHKa

3aKOHBl ONTHUKU. 3aKOH MPSIMOJMHEHHOTO pacHpOCTpaHEHUs
CBETa, 3aKOH HE3aBHCUMOCTH CBETOBBIX Jydel, 3aKOHBI OTpaxe-
HUS U TIpeJIOMJIEHUs CBeTa. SIBJeHUe MOJHOIO BHYTPEHHETO OT-
paxenus. PasButue mnpesacraBienuit o cete. [lpunuun I'roi-
reHca. [Tpunun ®epma u ero WUTIOCTpalUs Ha IpUMeEpe sIBJIe-
HUS oTpakeHHs U npenomieHusa. CkopocTs cBera. M3MepeHus
Bpanmu. Ombeir @uzo. CaetoBoit morok. Bexrop Ilodituhra.
KpuBas Bugnoctu. Cuna cera. OcBeméHHOCTh. CBETHMOCTb.
SpxocTs.

VYpaBHeHue ockoi BomHbI. [lapakcuanpHble Jyun. MaTpuia
npeoOpa3oBanus. OnTHyeckass LEHTPUPOBAHHAs — CHCTEMA.
[Tpumeps! MaTpuil mpeoOpa3oBaHMs: OIHOPOIHAS ONTHUYECKas
cpena tonmmuHbl d; TpaHMIA paszena IBYX Cpel; IUIacTHHA
TonmuHbl d W TOKa3aTeneM IpeiomiieHus n. ToHKas JMH3A.
KopauHanbHele 1miockocTH. Matpuna npeoOpa3oBaHusl Ha
cepuyeckoil nmoBepxHocTH. OnTHYECKasi CUiia TOHKOH JIMH3BL
®opmyna ToHko# TUH3BL. Dopmyna w1 chepruuecKkoro 3epKana.
®dopmyna TOHKON JHUH3bI. OnTHYeCcKas CUJla TOHKOM JIMH3HI.
Aleppanuy ONTUYECKUX MHCTPYMeHTOB. [71a3 u 3penue. Jlyma.
Muxkpockort. 3putenbHas Tpyba. CBerocuina 00beKTHBA.

SIBnenue unTEphEpEHIHN.

WurencuBHOCTh cBeta. OnTHYecKas pa3HOCTh XOJa U Pa3HOCTh
¢a3. YcinoBue MaKCUMyMOB U MUHIMYMOB HHTEpP(EPEHIIOHHOM
kaptunbl. lllupuHa  WHTEpQEPEHIMOHHBIX  TOJOC  TIPH
uHTep(EpeHIINN OT IBYX IIEJIEBBIX KOMEPEHTHBIX MCTOYHHKOB.
[NonsiTue KorepeHTHOCTH. BinsiHue pa3MepoB MCTOYHUKA CBETA.
[IpocTpancTBeHHas KOTepEHTHOCTb. CnexrpanbHoe
pasnoxkenue. CrieKTpajibHas IUIOTHOCTh W3imydeHws. [lopsmox
uHTep(EepeHIINN U CTENeHh MOHOXPOMAaTHYHOCTH CcBeTa. Bpems
W JnuHa KorepeHTHocTH. Kiaccmueckue nHTep(epeHInOHHbIE
ombIThl: ombiT IOHra, 3epkana ®penens, ounpuszma Dpenens.
Wurepdepennns ceera Npu OTPaKEHUH OT TOHKUX IUIACTUHOK.
[Tonoce! paBHOro HakioHa. Ilomockl paBHOI TommuHbL. Kosbia
Hororona.  Unreppepomerp  JKamena.  Unrepdepomerp
MaiikenbcoHa. MHuorony4deBast uHTEephEPEHITHS.
Hutepdepomerp Dadpu-Ilepo.

SBnenne nqudpaxkuuu

[punun  Toiirenca-®Openens. 3ousl  Dpenens. 3oHHas
riactuHka. Judpakums dpeHens Ha KpyrioM OTBEPCTHH, Ha
Kpyriom 9kpane. J[udpakims @paynrodepa Ha menu.
Judpaxkuyonnass  pemerka.  YCIOBHUS ~ MHHAUMYMOB U
MaKCUMyMOB. YTioBas aucnepcus. Paspemaromnias cnocobHOCTh
pemerku. ®opmyna Bparra-®ynbsda. Paspematomas cuna
00BEKTHBA.

[Nonspuzanus ceera.
Hucnepcus, noriouiesue u
paccesiHue cBeTa

EcrectBennsrit u TOJISIPU30BAHHBIH CBET. Crenenb
noJsipu3anuy. JIMHeHHas U JUTHIITHYCCKas ONIApU3alys. 3aKOH
Mamioca.  Wmmnenanc  cpensl.  VIHTEHCHBHOCTH — CBeTa.
Koaddumumentsr orpaxkenus mis P u S momsapusarmuu.
[onsgpusanuss Tpu TPEIOMICHHM ¥ OTPAKCHHH.  YTOJI
Bproctepa. Koad¢uiment orpakeHHs Npd  HOPMAJILHOM
mageHuu cpera. [JIBoifHoe mydenpenomieHue. Ilomspoun,
npuzma Hukons. OXHOOCHBIE KPHCTAUTBI: OOBIKHOBEHHBIH U
HEOOBIKHOBECHHBIN Jy4y, MoKa3aTean MIPEIOMJICHUSI.
YerBepThBOMHOBAS IUTACTUHKA U € neiictBue. Dddekt Keppa.
Ddpdexr  Dapanmes. OnTuYecKH ~ aKTHUBHBIC  BEIICCTBA.




Knaccuueckast Teopust mucriepcun. KomImiekcHbIN mokazaTeib
npenomieHus. HopmanbHas n aHomanbHas qucnepceust. [lomockr
nornomenusa. @aszoBas W TpyNIoBas CKOPOCTH  CBETA.
[Monepeunstit 1 npomonbHblid 3¢ ¢exTsl Jommiepa. Paccesnue

cBera. Paccesinue Panes. Paccesnune Mu. 3akon byrepa.

KBanToBble cBoOiiCTBa
U3JTy4EeHUsL.

TemwioBoe W3NMydeHHE, €ro OCOOCHHOCTH, XapaKTEPUCTHKH.
AOCOMmOTHO YepHOEe Teno: 3akoH Kupxroga, 3akon Credana-
bonbiivana u Buna. ®@opmyna Panes-/[kuHca W HecoCTOSTENb-
HOCTh KJIACCHYECKOTO IOAXOAa K OIMMCAHUIO TEIUIOBOIO
uznyuenus. @opmyna I[lnanka.

Bumpr - orosdherra. 3akorb! BHemmHero  poroaddekra. YpapHeHe
OuHImTeliHa g1 BHemmHero  (orosddekra.  [IpumeneHue
dororddexra: poropesuctopsl, poromuonsr. POV, DOITs! u ap.

KBanToBbIe CBOMCTBA cBeTa U
BOJIHOBBIE CBOMCTBA BEIIECTBA

Macca u nmmyiec. Jlapnenue ceera. pdexr Komnrona u ero
aneMeHTapHasi Teopus. [[yanusm cBera. PeHTreHOBCKOE
n3iaydenue. TOpMO3HOE M XapaKTepPUCTUIECKOE H3ITyIEHHE.
Hekoropsie cBoiictBa BonH ne bpoims. Omnbitel 10 qudpaximm
anektpoHoB.  CooTHoIleHHe — HeompeneneHHocTel [ efizenOepra.
Jlyanmusm CBOWCTB MaTepHH.

D71eMeHThI KBaHTOBOI
MCXaHHUKH

BornHoBas GpyHKIHS U ee Grzryeckuii cMbIci. OOIee ypaBHCHHES
HIpenunrepa. Y pasHenue IpenuHrepamis crannoHapHbIX
COCTOSTHH, KBAHTOBAHHE SHEPT VM YACTHIIBI B TIOTCHIIMAITEHOM SIME,
KBAHTOBAHWE SHEPI' MU TAPMOHHYECKOTO OCIIHILISATOPA.
Monerm aromoB Tomcona 1 Pesepdopra. Onbrmst Pesepdopma.
Jlvneitgatsiii criektp atoma Bonopora. [locrynars! bopa. Onbrre1 Ppanka
u I'epria. Criextp atoma Boriopora o bopy.
KBaHTOBaHNE SHEPIVN, MOMEHT MMITYJTHCA U MPOSKIIMA MOMEHTA HIMITYJIHCA.
ATOM BOJIOpO/Ia B KBAHTOBOM MexaHuKe. CITH 1 MATHUTHBIA MOMEHT
AJIEKTPOHA.
KaanToBbIe uncita. [IpyHIMIT HepazMMMOCTH TOKIIECTBEHHBIX YaCTHII,
Depmuions! 1 6030HbL [Ipurimn [ayim. PacrpernesieHrie J1eKTpOHOB B
arome 1o cocrosHUsM. [ lepriommteckast crictema aneMeHToB MeH ierneesa.
CroHTaHHOE Y BBIHY)KJICHHOE M3TyUeHHE U MX CBOKcCTBA. [ fpuHim
JISHCTBYS M YCTPOHCTBA JTa3epa.

OreMeHTbI (DH3HKH ATOMHOTO SIpa.

3apsiz, pazMep, COCTaB aTOMHOTO sipa. MaccoBoe 1 3apsiIoBOE UHCIIO. S epH
CIITBL. DHeprvs cBsi3u M Macca sipa. CIIvH siipa M er0 MarHUTHBIH MOMEH']
PamoakTBHOCTD. PajnoakTHBHOE M3ITyUeHHE U €10 BUIbL. 3aKOH
PaIMOAKTBHOTO Pactiajia, o ¥ B-TpeBpartieHust, y-i3Tydenue. [ IpaBiia cMel
[prveHeHre paavioaKTHBHBIX H30TONOB. MeTozibl HaOMIOMIEHHS U PErUCTpal
PAJIMOAKTUBHBIX M3JIy4CHUN U YACTHIIL.

SnepHble peakiy 1 MX OCHOBHBIE THITBL [ I03UTpoH, HeltTpoH. S nepHble
PpeaKIyu Mol IEUCTBUEM HEUTPOHOB. Peakims aenenus simpa. LlerHas pq
Jertervst. [ToHsTre 0 siiepHOi SHepreTvKe U 3KoNorvu. Peakiiis cuHTesa atoy
syiep. [IpoGnema yrpaBnsieMbIX TEpMOSIEPHBIX PEaKIUiL.

OneMeHTBI (DMBUKH 3TIeMEHTapHBIX YacTuil, KocMuteckie mmydeHus. Mg
cBoWcTBa. TWIBI B3aUMOJNEHCTBHI dleMeHTapHbIX vactuil, Kiacce
3JIeMEHTapHbBIX YacTull. KBapku.




2.2. Pazpenbl yuyeOHOW AMCHMIUIMHBI, BUJIBI y4E€OHOU NESITENIBHOCTH U (POPMBI

KOHTPOJIS
Ne
Ne HaumenoBanue N ®DOopMBI TEKYILIETO
ceM Buisl yaeGHOM qeITEIbHOCTH, BKIIOYAs
ecTp pasie pasiena CaMOCTOATENIbHYIO PabOTy CTYJICHTOB (B Yacax) KOHTPOIIA
a ja yueOHOM YCTIEBAEMOCTH (10
JUCIIATUTAHBI HeoesiM cemMecmpam)
JI JIP I13/C CPC BCETO
1 2 3 4 5 6 7 8 9
1 I'eomerpuueckas 3amuTa
OITHKA 4 4 3 12 23 J1a00paTOPHBIX PabOT
(1-2 nenens)
2 SIBnenue 3ammra
UHTEp(EpEHITHH. 4 4 3 12 23 J1a00paTOPHBIX PabOT
(3 — 4 venenn).
JlomarirHee 3aaHue.
3 SIBnenue 3ammra
U paKkIuu 4 4 5 D 2 J1a00paTOPHBIX PabOT
(5-6 Henens)
JlomarirHee 3aaHue.
4 [Monsapuzanus Samra
epeta. J1a00paTOPHBIX PabOT
Hucnepcus, 4 4 2 12 22 paTop P
(7 -9 Henenm).
TOTJIOIIEHHE
5 JlomarirHee 3aaHue.
paccesiHUe CBeTa
5 KsanroBbie 3ammra
CBOHCTBa 4 4 ) 12 29 71200paTopHBIX padoT
W3JTy9ICHUSL. (10 -11 wenemnwm).
JlomarirHee 3aaHue.
6 KBanToBbIE
. 3ammra
CBOMCTBA CBETA 712a00paTopHBIX padoT
1 BOJIHOBBIE 4 4 2 10 20 paTop P
. (12 -13 nenemnwn).
CBOMCTBa
JlomarirHee 3aaHue.
BEIIECTBA
7 DJIeMEHTHI 3ammra
KBaHTOBOH 6 6 ) 10 24 71a00paTopHBIX padoT
MEXaHUKU (14-15 nenens).
JlomarirHee 3aaHue.
8 DNeMEHTBI (DH3HKA 3ammra
ATOMHOTO S|7Ipa. 6 6 ) 10 24 J1a00paTOPHBIX PabOT
(16-18 nenens).
JlomarirHee 3aaHue.
Pagzest 36 DK3aMeH
JuctpvHb! Ne 1-8
HUTOI'O 3a 36 36 18 90 216
ceMecTp
HUTOI'O 36 36 18 90 216




2.3. JlabopaTtopHbIi MPAKTUKYM
z § g’. I;?{t%‘:::;‘;l‘iﬁiﬁi?:ia HaunmMeHoBaHue 1a00paTOPHBIX padoT E’:gg
9 2
1|2 3 4 5
I'eomeTpuueckas onrrka 1.0Onpenenenne GOKyCHOTO pacCTOSIHUS 2
1 chepuvecKoro 3epKana.
' 2. U3mepenne GpOKYCHBIX pacCTOSIHUN 2
JIMH3
SABnenue narephepeHIUn. 1.JIuHMM paBHOM TOJIIUHBI B OIBITE C 2
KoJsipliamu HerotoHa.
2. 2.HaGnronenne nHTepPEepeHIIMOHHBIX 10- 2
JIOC paBHOT'O HAKJIOHA U OIIPEJIEIICHNE
NOPsIJIKa HHTEppepeHIun
SBnenue qudpakun 1.Judpakuuonnas pemierka. 2
3 2. Mudpaxus Opaynrodepa u
' uHTepdepeHmoHHbI onbIT FOHra ¢ 2
JIa3€PHBIM U3ITYYEHHEM.
[Tonspuzanusa ceera. 1.M3yuenne nossspu3anyu CBeTa. 2
Jucnepcus, nornomenne u | 2. Mi3MepeHne KOHIIEHTpALKK pacTBopa 2
4 | paccesiHUE CBeTa caxapa ¢ [OMOIIbIO MOJIIPUMETPA.
3.13ydenue qucnepcuun cBeTa ¢ moMo- 2
HIBI0 CTEKJIISIHHOM MPU3MBI.
KBanTOBBIE CBOIICTBA 1.13ydeHune TermIoBoro n3JIy4eHus, 2
W3ITy9EHUSI. onpeneneHue noctostuaon Credana-
S 5 | ®otoanexrprdeckuii dphext Bbonsumana u mocrositaHo# [1nanka.
2.M3yuyenue sBienust poroddpdexra u 2
n3MepeHue nocrossHou Ilnanka.
KsanToBrie cBoiicTBa cBeta | 1.COOTHOIICHHE HEOTIPEACICHHOCTEH IS 2
Y BOJIHOBBIE CBOMCTBA IIJIOCKOM
6 | BelecTBa 2.M3yyeHne NOTJIOUIEHUS CBETA 2
MOJIYIIPOBOAHUKAMHU C JIEKTPOHHO-
JIPOYHBIMH [IEPEXOJIOM.
DneMeHTbl KBaHTOBOM 1.13ydeHne cueKTpoB U3Iy4EHUs ra30B. 2
7 | MEXaHHUKHU 2.0npezneneHue MUPUHBI 3aIIPEIIEHHON 2
30HBI.
OrnemeHTbI (PU3HKA aTOMHOTO 1.M3y4yenne cueTunka HOHU3UPYIOLIUX 3
spa. W3JIyYEHHUI U OTIpeesieHue
g K03 purmenTa moraomeHus pa3InIHbBIMU
cpenamu.
2.M3yyenue npuHUuna paboThl U 3
XapaKTEPUCTHUK T'a30BOI0 Ja3epa.
HTOI'O B cemecTpe 36
2.4. IlpumepHasi TeMaTUKa KypCOBBIX padOT: He npedycmMompeHbi.




3. CAMOCTOSTEJIbHAA PABOTA CTYZIEHTA
3.1. Bugsr CPC

Ne

ceme Ne HaHMeH?BaHHe pa3nena Biter CPC Bcero
crpa | PR3N y4e0HOIl TUCIHIUTHHBI 4acoB

1 2 3 4 5

I'eomerpuueckast onTHKa [Moaroroska k 1abopaTopHBIM paboTaMm 4

1. 3aimuTa 1abopaTOPHBIX PadoT. 4

BrimonHeHre qoManIHuX 3aIaHui. 4

SBnenuie nHTEpHEPEHITUH. [Moaroroska k 1abopaToOpHBIM paboTaMm 4

2. 3ammuTa 1a00paTOPHBIX PadoT. 4

BrimonHeHne qoManIHuX 3aIaHui. 4

SABnenue nudpakiuu [ToaroroBka Kk 1abopaTOPHBIM paboTam 4

3. 3ammuTa 1a00paTOPHBIX PadoT. 4

BrmmonHeHre qoManIHuX 3aIaHui. 4

ITonsipuzanus ceera. [ToaroroBka Kk 1abopaTOPHBIM paboTam 4

4. Jlucniepcus, MOTJIOIIEHUE U 3ammuTa 1a00paTOPHBIX PadoT. 4

5 paccesHue cBera BelltosIHEHHE JOMAIIHUX 3aJaHUi. 4

KgBanToBbIe cBOiiCTBa [ToaroroBka Kk 1abopaTOpPHBIM paboTam 4

5. W3ITy4CHUSI. 3amura 1abopaTOpHBIX pador. 4

Doroanextprdeckuii dddexr BeinonHenne 1oManiHuX 3aJaHui. 4

KsanToBbie cBoiicTBa cBera U |[loaroroBka k 1abopaTopHbIM paboTaMm 4

6. BOJIHOBBIC CBOWMCTBA BEIIECTBA |3aluTa Ja0opaTOpPHBIX padoT. 4

BrimonHeHne qoMamnIHuX 3aJaHui. 2

DNeMEeHTHI KBAHTOBOU [ToaroroBka Kk 1abopaTOPHBIM paboTam 4

7. MEXaHHUKH 3amurta 1abopaTopHBIX pador. 4

BrimonHeHne qoManIHuX 3a aHui. 2

OnemeHThI (pr3KKY aToMHOTO sipa. |[ToaroToBka k 1abopaTopHbIM paboram 4

8. 3ammuTa 1ab0paTOPHBIX PadoT. 4

2

Brinonnenue noManigux 3agaHui.

uToro

o
=}




3.2. I'paduk paboThl cTyAeHTA
Cemectp Ne 5

dopma
OIICHOYHOTO
cpenctBa*

VYcenosHoe
o0o03HayeHue

Howmep nenenu

819 (1011 |12]|13|14|15|16| 17| 18
Honyck
BBITOJTHEHUIO JJIP S I S T I O S O I I S A S
J1a00PaTOPHBIX PabOT
3amuTa 1a00paTOPHBIX 371P clalalalelalaelalalsls
pabot
P
CLICHHE AOMAIIHHIX PI3 T O T O I I S I B B o B o B
3a1a4




4. OLEHOYHBIE CPEACTBA M1JI1 KOHTPOJIA VYCIIEBAEMOCTU U

PE3YJIbTATOB OCBOEHMSI VYYEBHOM JUCILMIUINHBI

OYEHOUHBIX CPeOCMmB)
4.1. PeliTUHTOBAsI CUCTEMa OILICHKH 3HAHWH 00YJaroNUXCs 10 YYeOHOH AUCIUIUINHE

Peumuneosas cucmema ne UCnob3yemecs-.

(cm.

Dono

5. YUHEBHO-METOJAMYECKOE W HNHOOPMALMOHHOE OBECIIEYHEHHE
YYEBHOU ANCHUITUIMHBI

5.1. OcHoBHas nuTeparypa

Hcnone3 KomnuecTtso
Ne yercs o IK3EMILISIPOB
P HanmenoBanue npu Q
n/ - g B Ha
n 0 3 | oubnmore | kadenp
paszaenos e ©
1 2 3 4 5 6
Bapnansin, B. A. ®u3nueckrue OCHOBBI ONITUKH
[DnexTpoHHBIN pecypc]: yuebHoe mocobue / B.
A. Bapnaunss.- HoBocubupck : Cubupckuit
TrOCyJapCTBEHHBIN YHUBEPCUTET
1. | TenekoMMyHUKaluuii u uadopmaruky, 2015. - 235 1-8 5 9bC
C. : Wl., Tab., cxeM. - bubnuorp. B kH. — Pexxum
JOCTyTIA:
//biblioclub.ru/index.php?page=book&id=431527
(mata obpamenus: 29.06.2018).
Kpacun, B. I1. BBenenue B 001ty Gpusuky
[DnexTpoHHBIN pecypc] : yuebHoe mocobue / B.
) I1. Kpacun, A. IO. My3bruka. - M. : /lupekt- 1-6 5 NEC
" | Memma, 2014. - T. 1. - 452 c. — Pexxum goctyma:
//biblioclub.ru/index.php?page=book&id=236210
(mata obpamenus: 29.06.2018).
5.2. JlononHuTENbHAS TUTEpATypa
KosmuectBo
No I/Ic]‘[oj[],;}y IK3EeMILISIPOB
n/ HaumeHoBaHue chill:}?:u ? B Ha
n y S| 6udian | xaden
pa3gesioB | =
| orexe | pe
1 2 3 4 |5 6
Jleryta, C. Kypc ¢usuku: ontuka [DJIeKTPOHHbBIN
pecypc] : yuebHoe mocodue A CTYyIeHTOB WHXKe-
HEPHO-TEXHUYECKUX HaIpaBJICHUN TMOATOTOBKHU /
1. | C.Jleryra, A. Yakak. - OpenOypr : OI'Y, 2014. - 5-8 5| BBC
364 C. — Pexnm JOCTyIa:
//biblioclub.ru/index.php?page=book&id=259245
(mata obpamenus: 29.06.2018).




OnTrka [DIeKTpOHHBIN pecypc| : NPAKTUKYM IO
pemenuto 3anad. - Kemepono : KemepoBckuii roc-
yaapcTBeHHbIN yHUBepcuTeT, 2014. - 160 c. -
bubnuorp. B kH. — Pexxum nocrtymna:
//biblioclub.ru/index.php?page=book&id=278499
(mara obpamenus: 29.06.2018).

3-4 5] 9bC

CyxanoB, 1. 1. OCHOBBI ONTUKU [DJIEKTPOHHBIN
pecypc] : Teopusi ONTHYECKOTO U300paKEHUS :
yueOHoe nocobue / . U. Cyxanos.- HoBocu-

3. | oupck : HI'TY, 2015. - 108 c. : cxem. - buGnuorp.: 1-7 5| 9BbC
c. 103-104. - Pexxum noctymna:
//biblioclub.ru/index.php?page=book&id=438453
(mara obpamenus: 29.06.2018).

5.3. Ba3bl JaHHBIX, THPOPMALIMOHHO-CTIPABOYHBIE U TOMCKOBBIE CUCTEMBbI:

1. Vauepcurerckas 6ubnuoreka ONLINE [DnexTpoHHbIil pecypc] : 2JIEKTPOH-
Hasi Oubnunoreka. — JlocTyn K MOJIHBIM TEKCTaM Mo naposiro. — Pexum gocryna:
http://biblioclub.ru/index.php?page=main_ub_red (mata oOpatueHus:
29.06.2018).

2. Tpynsl npenogaBaTeneit [IIEKTPOHHBIN pecypc]: KoJuleKius // DneKTpoHHas
oubnuorexka Hayunoit 6ubnuoreku PI'Y umenu C. A. Ecenuna. - Jloctyn k

TTOJTHBIM TEKCTaM 1o TIapoJIto. - Pexum J0CTY-
na:http://dspace.rsu.edu.ru/xmlui/handle/123456789/2362 (mata oOpaieHus:
07.07.2018).

5.4. TlepedeHnb pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHONW ceTu «MHTep-
HeT» (nanee — cetb «MIHTepHET»), HEOOXOIUMBIX JIJI1 OCBOCHHMS JUCITUTIIIUHBI

1. eLIBRARY.RU [2nexrponnsiii pecypc] : HaydHas dJIEKTpOHHass OubiuoTeka. — Jlo-
CTYyH  3aperuCTpUpPOBAHHBIM  I[OJB30BATENsIM MO  Mmapoiro. —  Pexum  jgocryna:

http://elibrary.ru/defaultx.asp (nata oopamenus: 29.06.2018).
2. KubepJleHnHKA [dnexrponnsrii pecypc] : HAyIHAS 3JICKTPOHHAS OMOIMOTEKA. — Pe-
xuM poctyna: http://cyberleninka.ru, cBo60HbIN (1aTa obpamenus: 29.06.2018).
3. Hayunas 6u6nnoreka PI'Y umenn C. A. Ecenuna [DnextponHslii pecype] : caiit. — PeXUM J10-
ctymna: http://library.rsu.edu.ru, ceo6omumii (1aTa odpamenus: 29.06.2018).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME YYEBHOU

JUCHUIUINHBI

6.1. TpeGoBanusi Kk ayauTOpUsIM (MIOMELIEHUSAM, MECTaM) JJisl IPOBEACHUS 3aHSITHIA:
CIEHHAIN3UPOBAHHBIE JIEKIIUOHHBIE ayJIUTOPUH, 000pyOBaHHbBIE
BUJICONPOEKIIMOHHBIM  O0OpyZOBaHMEM  JUid  [pEe3eHTaluH, CpeAcTBaMU

3BYKOBOCITPOU3BCACHUSA U SKPAHOM.



6.2. TpeboBaHus K 000pPYIOBaHUIO PA0OUMUX MECT MperoaaBaTels U 00yJaromuXcCs:
BUJICONIPOCKTOP, HOYTOYK, MEPEHOCHOW SKpaH, A MPOBEACHHUS JEMOHCTpAlUd U
OTIBITOB, TTOJTHBIA KOMIUIEKT (PU3NYECKUX YCTAHOBOK U MPUOOPOB.

B xommnbrotepHoM kjacce ycraHoBieHbl cpeactBa MSOffice: Word, Excel,
PowerPoint u np.

6.3. TpeboBaHus K CrieUATU3UPOBAHHOMY 000PYI0BAHUIO:

Onruka:

Crenn 1.1. Ckampst ®OC-115, chepudeckue 3epkaia, MI0CKoe 3epKajio, JUHEHKa,
DKpaH C MM JEJIECHUSMH.

Crenn 1.2. Ckambst ®OC-115, cobuparoiias 1 pacceuBaroIIKe JIMH3bI, JIMHEIHKA,
DKpaH C MM JEIECHUSMH.

Crenp 2.1. Mukpockon MUM-6, nun3a miiockoBbinykias (R=10 cm), ceerodpunbtp,
OKYJISIPHBIA MUKPOMETD.

Crenpn 2.3. I'enuii-neonoBbii nazep ['H-3, ontuueckuit ckambsa OCK-3, skpaH ¢
MUKPO OOBEKTUBOM.

Crenp 3.1. 'onnomeTtp, Habop AMGPaKIMOHHBIX PELIETOK, UCTOYHUK cBeTa OU-9.
Crenp 3.2. I'enuii-neonoBbii nazep JII'M-109, skpansl co miensiMu, mpeamnapar ¢
MEJIKUMH IapUKaMU JTUKONOIUS, SKpaH ¢ MM Oymarom.

Crenp 4.1. Cxkambst ®OC-115, nonsipuzatop U aHAIU3aTOP BO BpalAIOIIEHCs OTIpaBe
¢ kpyrosoii mkainoii, mokcmerp VICTOR 1010A, nuadparma.

Crenn 5.1. 'onuomerp I'C-5, nucnepcuonnas npusma, prytHas jammna JIPII, 6aox
nutanusa JIIC-111.

Crenn 5.2. Peppaxromerp UPD-22, Habop xuakocTel, candeTku.

Crenp 5.3. Mukpockon MBU-1 ¢ unaukatopom KW, cTek/IsiHHbBIE JTACTUHKH,
MHKPOMETP.

KBanroBasi pusuka:

Crenp 1.1. ITupomerp OIIIINP-017, Bempsmutens BC4-12 (2 wt), peoctat 40Q2 u
10Q, amnepmertp D514, BonbT™METp yueOHBIH, HcclieayeMas JJama.

Crenp 1.4. ®otoanementsl CIIB-4, CI'-4, Beipsimutens BYII-2, BonstmeTp B7-22,
B7-35, namna, monoxpomatop MYM, mokcmerp FO116.

Crenn.2.1. He-Ne nazep, nudpakiimonHas meib, 3Kpal ¢ MM OyMaroi, onTuiecKui
pebC , pyJeTKa.

Crenp 3.2. Pa3psannas BogopoaHas TpyOka, renepatop 1Y XJI4.2, Bempsimutens B4-
12, monoxpomatop MYM.

Crenp 4.3. Jlamna momuHecuenTHas 15 Bt, namna nakanusanus 15 BT, mokcmerp
0116, octimmnorpadger C1-73 (2 mit).

Crenp 5.1. Cueruuk ['eiirepa (MHAUKATOP HOHU3HUPYIOMUX U3nyuyeHud NY/I-2),
BoinIpAMuUTeNb BYII-2, cueTunk umnynbcoB CCIIII-63, paqroakTUBHBINA npenapaT
(MCTOYHUK raMMa U3JTy4YeHHUs ), IUIACTUHKU W3 JIATYHU U aJTIOMHHUS, MUKPOMETP.

7. OBPA3BOBATEJIbHBIE TEXHOJIOI'NU (3anoansemcs monvko ons cmanoapma
@I'OC BIIO)



8. Meroauueckue ykazaHus sl 00y4aromuxcs Mo OCBOSHHIO JUCITUTITUHBI

Bun yaeOHbIX 3aHATHI Opranu3zanus 1esTeIbHOCTH CTYJACHTa

Jlexims Harmmcanue KOHCIIEKTAa JICKITHM: KpaTKo, CXEMaTH4HO,
MOCJIEI0BATENbHO (DPUKCUPOBATh OCHOBHBIE @husuyeckue 3aKOHbl,
86180061 POPMYI, POPMYIUPOBKU 3AKOHOE8, 0O03HAYEHUS PUUYECKUX
BEIUYUH; NOMEYAMb BANCHBIE NYHKMbL 6bl800Ad (QopmyJ, BBIICIATDH
KJIFOYEBBIE CJIOBA, TEpMHHBI. lIpoBepka TEpMHHOB, NOHATHH C
MTOMOIIBIO SHIUKJIONENH, cIoBapel, ClIPaBOYHUKOB U UHMEpHemd C
BBIIIMCHIBAHUEM TOJIKOBaHMM B TeTpaab. (OO003HAUYUTH BOIPOCHI,
TEPMUHBI, @u3uuecKkue 3aKoHbl, KOTOpPbIE BBI3BIBAET TPYIAHOCTH,
MIOMETUTD U TOIBITATbCS HANTH OTBET B PEKOMEHAYEMOU JUTEpaType.
Ecnu camocrosiTennbHO He yhaerca pa3oOpaTrbcsi B Marepuale,
HeoOxouMo chopMylIHpoBaTh BOIPOC M 3a/aTh MPENOJIaBATEN0 HA
KOHCYJIbTAllUM, HA MPAaKTUYECKOM 3aHATHU. YJIEIUTh BHUMaHUE
CJIEYIOIIUM MOHSTUSIM: OCHOBHbIE (PYHOAMEHMATbHble NOCMOSIHHbIE.

[IpakTrueckue 3aHATHS [IpopaboTka pabouei mporpaMMbl TUCHUILUIMHEL, yaEIss 0co0b0e
BHUMAaHUE LEJSIM U 3aJlauaM, CTPYKTYpE U COJAEPKaHUIO AUCLUILIIUHBI.
KoncnektupoBanue uctouHuKoB. PaboTa ¢ KOHCIIEKTOM JISKITHH,
MOATOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM, IPOCMOTP
PEKOMEHIyeMOH JINTEpaTyphl, paboTa C TEKCTOM (yKa3aTh TEKCT U3
MCTOYHUKA U Jp.), MPOCIYyIIMBaHUE ayAHO- U BUJICO3ANUCEH 110
3aJlaHHOM TeMe, pelIeHre pacueTHO-rpapUUecKrX 3aJaHui, peleHui
3aJ1a4 110 aJITOPUTMY U Jp.

[TpakTukym/nadoparopHas | MeToIu4ecKie YKa3aHUs 110 BHITIOTHCHHIO JIA0OPATOPHBIX padoT
paborta Koncnexm vinonnenus nabopamopmnoii pabomoi

[ToaroroBka K sK3amMeHy [Ipu moaroToBKE K 3K3aMeHy (3aueTy) He0OX0JUMO OPUEHTUPOBATHCS
Ha KOHCIIEKTBI JIEKIIUH, pPEKOMEHAYEMYIO JIUTEPATYPY U JP.

9. Ilepeuenp MHGOPMAIMOHHBIX TEXHOJOTHH, UCIOJB3YEMBIX MPHU OCYIIECTBICHUU
o0pa3oBaTeIbHOrO Mpolecca MO AUCIHUIUIMHE, BKIIOYasl MEepeYeHb MPOrPaMMHOIO
obecrieueHus1 1 UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
1. IlpumeHenue cpeacTB MyJbTHMeAMa B  00pa30BaTEIbHOM  IMPOIECCE
(mpe3eHTanu, BUIEO);
2. KoHcynbTHpOBaHHUE O0YYAIOIIUXCS TOCPEACTBOM IJIEKTPOHHOMN MOYTHI.

10. TpeboBanus k mporpaMMHOMY OOecIiedeHHI0 Y4eOHOTO Tporiecca.
1. Onepanmonnas cuctema Windows Pro (moroop Ne Tr000043844 ot
22.09.15r.);
2. AntuBupyc Kaspersky Endpoint Security (moroBop Ne 14/03/2018-0142 ot
30/03/2018r.);
Oducnoe npunoxenue LibreOffice (cBo6oaHo pacnpocTtpansiemoe [10);
Apxusartop 7-zip (cBo6oaHO pacnpocTtpansiemoe [10);
5. Bbpayzep uzobpaxenuii FastStonelmageViewer (cBoOoaHO pacmpocTpaHse-
Mmoe [10);
6. PDF punep FoxitReader (cBoOogHo pacnpoctpansemoe 110);
7. PDF npuntep doPdf (cBoGoaH0 pacnpoctpansemoe I10);
8. Memua npourpeiBatenib VLC media player (cBoGoaHO pacmpocTpaHsieMoe
HO);
9. 3ammch quckoB ImageBurn (cBoboaHO pacmnpoctpansemoe [10);

Rl




10.DJVU 6payzep DjVu Browser Plug-in (cBo6oaHO pacnpoctpansiemoe [10).

11. Mable cBeneHUs



Hpuiaoxenue 1

@oH/1 O1IEHOYHBIX CPEICTB /JIsl MPOBeIeHUs MPOMEKYTOUHO aTTecTAlMU
00y4aoIMXCs M0 TUCHHUILINHE

Ilacnopm ¢honoa oyenounvix cpeocme no oucuyuniune 0Jis RPOMeEHCymouHo20
KOHmMPOJIA YCneeaemocmu

KouTtponupyemble pa3aensl (TeMbl) Konx koHTpOIIMpyeMoi HanmenoBanue
Ne JTUCHUTIINHEI KOMIIETCHIIMH WJIN €€ YaCTH | OLIEHOYHOTO CPEJICTBA
/I (pe3ynbTathl IO pazjaenam)
1. | 'eomeTpuueckas onTuka
2. | SIBnenue uHTepdEepeHIIUN.
3. | SIBnenue qudpaxiuu
4. | [lonspuzamus ceera.
Jlucniepcusi, MOTJIOIIEHUE U OK-3
paccesiHue CBeTa OK-6 DK3aMeH
5. | KBa"HTOBBIE CBOIICTBA [IBK-3
W3ITyYEHHUS.
6. | KBa"TOBEIE CBOMCTBA CBETA U
BOJIHOBBLIE CBOMCTBA BEIllECTBA
7. | D1eMeHThI KBAHTOBOM
MEXaHUKU
8. | DnemeHTbI (PMBUKH aTOMHOTO

aapa.




TPEBOBAHUS K PE3YJIbTATAM OBYYEHMS 110 YYEBHOU

JIUCLUIITUHE
Conep:xkanue JIeMeHTBI KOMIIETEHIIUH HNuapexc
Hnpeke | gommereH UM JJ1eMeHTa
KOMIIETEH
10100
OK-=3 CIIOCOOHOCTEIO 3namo
25:;?}’;2?;;; TEOPHIO 110 ONTHKE U KBAHTOBOM (hH3HKE OK3 31
YUHBIE
U MaTeMaTHU4YecKue MaTEeMaTHUYECCKUE Hpeo6pa3OBaHI/I$I IJIsL U3J10KEHUS OK3 32
3HAHUS IS (GbyHIaMEHTAIBHBIX (PU3MYECKUX 3aKOHOB
OpPUEHTUPOBAHUS B Croco0BI pacyera HOrPEITHOCTEH H3MEPEHUM OK3 33
COBPEMEHHOM
HuH(pOPMALTHOHHOM Ymems
IIPOCTPAHCTBE AenaTb BBIBOABI M aHANM3UpOBATh TeopeMbl n Qusnueckue | QK3 V1
3aKOHBI
PaccYMTBIBATE MIOrPEUIHOCTH a0COMOTHYIO 1 OTHOCHTENbHYI0 | QK3 V2
JieNaTh ONMKMCaHKeE K J1JabopaTOPHBIM paboTamM OK3 V3
Bnaaoemo
IpreMaMi M3JIOKEHNs. MaTepuaia 1o onrtuke u ksantoBoil | QK3 B1
¢dusnke
HABBIKAMH BBINONHEHHs JlabopaTopHbx pabor no ommuke u | OK3 B2
KBaHTOBOH (pr3HKe
HaBbIKAMH OOBACHATH NPHUPOAHBIE omThueckue sBieHus Ha | OK3 B3
OCHOBE (PM3MUYECKUX 3aKOHOB
OK-6 CIIOCOOHOCTBIO K 3unamo
gzxgggrammaunn " OCHOBHBIE TEHJICHIIUH PAa3BUTHS HAYKH U TEXHUKH 0OK6 31
Pa30BaAHHUIO
u3jaraTb M apryMEHTHPOBAaHHO  oTcramBate  cBou | QK6 32
TIPE/ICTaBIIeHUs B 00J1aCTH (PU3NKU
OCHOBBI CAMOOPTaHU3AIMU U CaMO0Opa30BaHusI OK6 33
Ymemo
IUTAHUPOBATH BPEMSI MPOPECCHOHATBHOMN JIEITEEHOCTH OKé6 V1
IOJTb30BATHCSI HHTEPHET PECYpCaMu OK6 V2
B3aUMOJEHCTBOBaTh  C  yd4acTHHKamu —oGpasosatensHoro | QK6 V3
IpoIiecca IPHU BHITOTHEHUH JJAOOPATOPHBIX paboT
Bnaaoemo
CIOCOOHOCTBIO CaMOCTOSTEILHOTO semonennst | QK6 Bl
J1a00paTOPHOI PabOThI ¥ OATOTOBKY K HEH
HABbIKAMH COOTHOCHTh CBOM BO3MOXHOCTH M yposehs | OK6 B2
pelaeMbIxX 3a71a4
HaBBIKAMH CAMOOPTaHH3AIMK U CaMO0Opa30BaHusI OK6 B3
IIBK-3 | 3Haer koHuenryansusie | 3y amsb
gcfgl?;::;x? KJIIOUEBYIO MPOOIEMATHKY 10 ONITHKE U KBAHTOBOM (DU3UKE IIBK3 31
BJIAJIEET CUCTEMOIA SABICHW TPUpOAbl M (yHuamentanbHoe ommcanne 51X | [IBK3 32
3HaHUH 0 SIBJICHUI C TOYKH 3pEHUST (PU3UKU
(byHIaMEHTATBHBIX MecTo (pH3HKH B crcTeMe (PU3NUECKOro 3HAHUS IIBK3 33
(HU3HYECKUX 3aKOHAX U
TeOpUsIX, HU3HIECKOM Ymems
CYILIHOCTH SIBJICHHH 1 CHCTeMaTH3NPOBaTh JIUTepaTypy no pusnke B coorsercteun ¢ | [IBK3 V1
1poLeccoB B mpupoge | TPEOOBaHUAMHU 00pa30BATEIBHBIX CTAHAAPTOB
U TeXHUKE aHanusuposath  (usudeckyro  cymmocts  sBuennii  u | [IBK3 V2
MPOLIECCOB MPHUPOILI U TEXHUKU Ha OCHOBE 3HAHMI 110 ONTHKE
1 KBAHTOBOM (PHU3HKE
M3MEHATh M ymyuwars moxxon kK  peammsamnu | [IBK3 V3

00pa30BaTENBHBIX IIPOrPaMM I10 ONITHKE U KBAHTOBOH (H3HKe




Bnaoemuw

cUCTeMOW 3HaHUM 00 (QyHIAMEHTANBHBIX (UIUICCKUX IIBK3 B1
3aKOHAX U TEOPHSX

IpHUEeMaMH aHaIN3a SIBIICHHI IIBK3 B2
HaBbIKaMH pelIeHus MPaKTUIECKUX 3a7a4 IIBK3 B3

KOMILJIEKT OHEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM

ATTECTAIINU (OK3AMEH)
Ne *Coaep:kaHue OLIEHOYHOI'0 CPeACTBA HNujaekc oneHnBaemMoi
KOMIIETEHIIUM U ee
3JI€EMECHTOB
1 3aKoHbI OTpaXEHH U IpesiomiieHns ceera. [Ipunuun depma. OK-3V¥2,V3,B2
[TostHOE BHYTpEHHEE OTpakeHne. BookoHHAs ONTHKA. OK-6 31, 32, 33, V3, B1, B3
[Ipenomiienne cBeta B mpusme. OxapakTepru3oBaTh 1 [1BK-3 31, 32, V2, B1, B2
000CHOBATh 3aKOHBIL. [IpoIeMOHCTPUPYHTE CIIPAaBEITHMBOCTD
3aKOH OTPAKCHUS M TIPEIIOMIICHUSI.
2 Jlumzel. Crenate BeiBO (hopMysibl ToHKOM JuH3bL Onrrdeckas cua | OK-3 31, V1, Bl, B3
JIMH3EL OK-6 V2,
I1BK-3 31, V2
3 Oxapakrepusyiite: «I a3 Kak ONTHYECKYIO0 CUCTEMY U OK-3 31, V1, B1, B3
OIITUYECKHE UHCTPYMEHTHI (JIyIa, MUKPOCKOI). OK-6 V2,
I1BK-3 31, V2
4 SBnenue nHTepdepeHnn, KorepeHTHoCTh. OnbIT FOHra. OK-3V¥2,V3,B2
[Ipoanamm3upyiiTe OT KaKUX apaMeTPOB 3aBUCUT IIIMPUHA OK-6 31, 32, 33, ¥3, B1, B3
uHTepPepeHIMOHHbIX rojoc. [Ipogemoncrpupyiite nonyuenue | [I1BK-3 31, 32, V2, B1, B2
UHTEPPEPEHITMOHHON KapTHUHBI.
5 SBnenue mudpaxuun. Oxapakrepusyiite npuHLmI [ roireHca- OK-3 31, V1,B1, B3
Openenst u qudpaxiuo DpeHens OK-6 V2,
I1BK-3 31, V2
6 Oxapakrtepu3yiite 30061 Dpeners, Tudpakiuio Ha MeTu 1 OK-3V2,V¥3,B2
KpyriioM sKkpane. Pa3pematomas cuia o0beKTHUBa. OK-6 31, 32, 33, V3, B1, B3
[IponemMoHCTpUpyHTE NOTYy4YeHHE AU(PaKIIK Ha ILENH. I1BK-3 31, 32, V2, B1, B2
7 JudpakunonHas penierka. OxapakTepusynTe ycIoBUs OK-3V¥2,V3,B2
MaKCHMyMa U MUHHUMYMa I TU(PAKITMOHHON PEIIETKH. OK-6 31, 32, 33, V3, B1, B3
Pazpemarormast ciocoOHOCTh U TUCTIEPCUS PEIIETKH. IIBK-3 31, 32, ¥2, B1, B2
[TponemoncTpupyiiTe noaydeHue M pakiimoOHHON KapTHHBI.
8 [TonsipuzoBanHbIi cBeT. [IpoaHanu3upynTe JIUTUNTHYECKYIO OK-3 31, V1, Bl, B3
TOJISIPU3AITIIO OK-6 V2,
I1BK-3 31, V2
9 Chopmynupyiite u oxapakrepusyiite 3akon Mastoca. OK-3 31, V1, B1, B3
OK-6 V2,
I1BK-3 31, V2
10 | ®opmynsr Openens. Oxapakrepusyiite yroa bprocrepa. OK-3 31, V1, B1, B3
OK-6 V2,
I1BK-3 31, V1, VY2, V3
11 OxapakTepu3yiTe KJIacCUUECKYI0 TEOPHUIO JUCIIEPCUU. OK-3 31, V1,B1, B3
HopmanpHas 1 aHomMasibHasE TUCTIEPCHUS. OK-6 V2,
I1BK-3 31, V2
12 | Chopmynupyiite u oxapakrepusyiite 3akoH byrepa s OK-3 31, V1,B1, B3
norjonieHus ceera. @azoBas U rpynnoBasi CKOPOCTH BOJIH. OK-6 V2,




[1BK-3 31, V2

13 OxapakrepusyiiTe TerioBoe n3nydaenue. @opmyna [lanka OK-3 31, V1, B1, B3
OK-6 V2,
I1BK-3 31, V1, V2, V3
14 | Chopmynupyiite u oxapakrepusyiite 3akon Credana- OK-3 31, V1,B1, B3
Bounbnmana v 3aKkoH cMenieHns Bruna OK-6 V2,
IIBK-3 31, V2
15 Cnenaiite BBIBOJT ypaBHEHHUS DUHINITEHHA 17151 BHEIITHETO OK-3 31, V1, Bl, B3
dororddexra. OK-6 V2,
IIBK-3 31, V1, V2, V3
16 | Macca u ummyinbc, sHeprus ¢oToHa.. JlaBieHue cBera. OK-3 31, V1, B1, B3
ChopmynupyiiTe TPUHITUIIB Tyaiu3Ma CBETA. OK-6 V2,
I1BK-3 31, V2
17 Oxapakrtepu3syiiTe BOIHBI A¢ bpoiinis u cooTHOIIEHNHE OK-3 31, V1, B1, B3
HeomnpezeneHHocTei [ eiizenoepra OK-6 V2,
[IBK-3 31, V2
18 KopnyckynsipHO-BOJIHOBOH Ayajivu3M MUKPOYACTHIL. OK-3 31, V1, B1, B3
OK-6 V2,
I1BK-3 31, V2
19 | Oxapaxrepusyiite BoIHOBYIO (hyHKIMIO U ee pusnaeckuii cmpica. | OK-3 31, V1, B1, B3
OK-6 V2,
IIBK-3 31, V1, V2, V3
20 BeiBequre ypaBuenue Llpenunrepa st cTalimoHapHbIX OK-3 31, V1, Bl, B3
COCTOSIHHH. OK-6 V2,
I1BK-3 31, 33, V2
21 Yacrtuia B MOTEHIHAIBHOM sIME. JIUCKPETHOCTD SHEPTUU. OK-3 31, V1, Bl, B3
OK-6 V2,
I1BK-3 31, V2
22 | Oxapakrtepu3yiite Mojenb aToMa Bogopoa no bopy. OK-3 31, V1,B1, B3
OK-6 V2,
I1BK-3 31, V1, V2, V3
23 | BeBenute ypaBuenue LlIpeaunrepa st craliuoHapHBIX OK-3 31, V1,B1, B3
COCTOSIHUHM aToMa Bojopoa. KeantoBeie uncia: n, |, msus OK-6 V2,
IIBK-3 31, V2
24 | OxapakTepusyiTe 3apsiz, pa3Mep U COCTaB aTOMHOTO Spa. OK-3 31, V1, B1, B3
OK-6 V2,
I1BK-3 31, V1, V2, V3
25 | SlnepHble CITbL. DHEPrUs CBSI3HM M Macca sipa. OK-3 31, V1, B1, B3
OK-6 V2,
IIBK-3 31, V1, V2, V3
26 B onbiTe FOHra oTBepcTHs OcBemadMCch MOHOXpoMatuueckuMm cBetoM | QOK-3 31, 32
JUTMHOM BONMHBI A=600 HM, pacCTOSHUE MEXKY OTBEPCTHAMH | MM H OK-6 V1, B2, B3
PaCCTOAHUEC OT OTBEPCTUA N0 DKpaHa 3 M. Halitn momoxenue TPEX NEPBBIX HBK-3 yz’ B3
CBECTJIBIX ITOJIOC.
27 Ha MpuibHYIO TUIEHKY TazaeT Genblii cet mox yriom i=45° k nosepxuoctn | OK-3 31, 32
ng'IeHKI/I. HpI/I Kakom HaI/IMe?LH_Ief/‘I ’(T)\(’)Hgi[)%He l';‘? rll_.]['IeHKI/I OTpAXKCHHBIC JTyUH OK_6 yl’ B2, B3
T OKpPAILICHbI B XKCJIThIU IIBET — HM)! OKa3aTeiib MIPEIOMIICHUSA
M};?J'iILHOﬁpBOZ[LI n=1,33. ! b [IBK-3 V2, B3
28 CKOJIBKO MITPUXOB Ha 1 MM JUTMHBI IMEET TU(paKIUOHHas pemierka, ecnid | QOK-3 31, 32
3eJeHas JIMHUS PTYTH (Ko=§46,l HM) B CIIEKTpE IICPBOrO IMOPSAKA OK-6 V1, B2, B3
HaOoaaercs moxa yriiom 19°8°? TIBK-3 V2, B3
29 Ha nmudpakinnoHHYO pemieTKy HOpMallbHO TamaeT mydok cmera. Ilpu | QK-3 31, 32

ITOBOPOTE TPYOBI TOHMOMETPA Ha Yroji ¢ B IOJC 3PCHUSA BUAHA JIUHUS

OK-6 V1, B2, B3




L1=440 uM B crieKTpe TpeThero nopsaka. byayr mu Bumubl mox stum ke | [IBK-3 V2, B3
YIJIOM (@ Jpyrue CIEKTPaNbHbIE JMHUM A2, COOTBETCTBYIOIIUE IJIHHAM
BOJIH B mpenaenax suaumoro crekrpa (ot 400 go 700 um)?

30 [IpenenpHBIN yron MOJTHOrO BHYTPEHHETO OTpa)KeHMs U1 HEKOTOPOTo OK-3 31, 32
BemiecTBa i=45°. HalTi I 3TOr0 BElIecTBa yrod ip MOJTHON OK-6 Y1, B2, B3
MOJISIPU3ALIUH. TIBK-3 V2, B3

31 Ha nudpakumonnyo pemerky HopMmanbHO mangaer mydok ceera ot | OK-3 31, 32
paspsaHol TpyOKH, HamoSHEHHOHW reiueM. Ha kakyro J'II/IHI/II(())\’B cnem‘p; OK-6 V1, B2, B3
TPEeThero MopsiKa HaKJIaAblBaeTCsl KpacHass JuHUA renud (A=670 HM
CIEKTpa BTOPOTro nopsiaxa? [IBK-3 V2, B3

32 Ha  mudpaknmonnyro  peuietrky HOPMaJIbHO nmagaer  my4ok | QOK-3 31, 32
MOHOXPOMAaTHYECKOT0 CBETa. MaKCHMyM TPEThEro Mopsika HaOIoaaeTcs OK-6 Y1, B2, B3
nox yraoM 36°48' x Hopmanu. HailiTH TIOCTOSHHYIO —peIIETKH,

BBIPAXXEHHYIO B JUIMHAX BOJH MAJAOLIETO CBETA. [IBK-3 Y2, B3

33 Haiitn yrom ¢ Mexay TJIaBHBIMH IUIOCKOCTAMU Tmonspu3atopa u | QK-3 31, 32
aHAIM3aTOpa, €CIU HHTEHCHBHOCTL €CTECTBEHHOTO CBETa, NPOXOMIEro | OK_6 V1, B2, B3
yepe3 NOoNIpU3aTOp U aHAJIU3aTop, YMEHbIIaeTcs B 4 pasa. [IBK-3 V2. B3

bl

34 [Tox KaKuM YTJIOM ip K TOPU3OHTY JOJDKHO HaXOMUThCss COIHIIE, YTOOBI OK-3 31, 32
€ro JIy4H, OTpa)KEHHbIE OT IIOBEPXHOCTHU 03epa, ObUIN HanboJsee MoIHO OK-6 Y1, B2, B3
MOJISIPU30BAHBI? [IBK-3 V2. B3

b

35 Jlyu cBeTa MpOXOIMT Yepes KHUAKOCTb, HAMTYIO B CTekisHHb (n=1,5) | OK-3 31, 32
COCYZ, U OTpakaeTcst oT AHa. OTpaKeHHBIN JIyd MOTHOCTBIO MOIPH30BAH | K-6 V1. B2. B3
TIpM MaJeHNHM ero Ha JHO cocyaa mox yriom 42°37'. Haiitu: 1) mokasatens IBK-3 Y’2 B’3
TIPEJIOMJICHHSI JKUJIKOCTH, 2) IOJ| KaKMM YIJIOM JOJDKEH HajaTh Ha JHO >
cocyna JIyd CBEeTa, WAYIIUH B 3TOHW KHUIKOCTH, YTOOBI HACTYIMIIO HOTHOE
BHYTpEHHEE OTpakEeHUE.

36 [ly4ox ruockononspusosanHoro ceera (A=589um) nmagaer na miacrueky | OK-3 31, 32
HCIIAH/ICKOro INaTa MepIeHNKYIAPHO K ero ontuyeckoi ocu. Haiitu | Ok_g V1. B2. B3
JUTMHBI BOJIH Ao M A. OOBIKHOBEHHOI'O W HEOOBIKHOBEHHOI'O JIyded B [IBK-3 Y’2 B’3
KpHUCTajle, €CcIM IOKa3aTeldu NpeloMJIeHHS HCIaHICKOro INmaTa Jajst >
OOBIKHOBEHHOT'O ¥ HEOOBIKHOBEHHOTO JIy4ei paBHbI Ne=1,66 1 n==1.49.

37 DNEeKTPOMarHUTHOE M3IIydeHHue ¢ UTMHOHN BonHBI A = 0,30 MKM majaer Ha OK-3 31, 32
(oTORNIEMEHT, HAXOMSIINICS B pexxuMe HachinieHuns. COOTBETCTBYOMIAs OK-6 V1, B2, B3
CHeKTpajbHas YyBCTBUTEIBHOCTH poToanementa J = 4,8 MA/Brt. Haiitu IIBK-3 V2. B3
BBIXOZ (DOTORIIEKTPOHOB, T. €. YUCIIO (POTOIIEKTPOHOB HA KayKAbIH >
MaJaroNTui HOTOH.

38 Mennbiii mapuk quamerpa d = 1,2 ¢M IOMECTHIIN B OTKAYaHHBIN COCYI, OK-3 31, 32
TeMIIepaTypa CTEHOK KOTOPOro MOAJIEPKUBAETCS OJTU3KON K aOCONOTHOMY OK-6 Y1, B2, B3
Hynto. HawaneHas Temnepatypa mapuka To = 300 K. Cunras moBepxHOCTH IIBK-3 V2. B3
nrapuka abCoNIIOTHO YEPHOH, HAWTH, Yepe3 CKOJILKO BPEMEHH €ro >
TemnepaTypa yMeHbmuTcs B 1 = 2,0 paza.

39 B K-cucrteme orcuera (hOTOH C YaCTOTOM M MagaeT HOPMAJILHO Ha OK-3 31, 32
3epKaJio, KOTOPOE JBHKETCS My HABCTPEUY € PEATHBHCTCKOM CKOPOCTBIO | OK.6 V1. B2. B3
V. Haiitn umnynbc, nepeaanHblil 3epKaily pH OTpaXeHHH (HOTOHA: IIBK-3 Y’2 B’3
a) B CHCTEMeE OTCYETa, CBSI3aHHOM C 3epKajioM; i
0) B K-cucreme.

40 ®DoTOoH ¢ sHeprueit, B 1 = 2,0 paza NpeBbIIAOIIEH SHEPTUIO TOKOS OK-3 31, 32
DJIEKTPOHA, UCIIBITAl 1000BOE CTOJIKHOBEHHE C IIOKOMBIUNMCS CBOOOIHBIM | OK-6 V| ,B2,B3
anexkTpoHoM. HalfTu pannyc KpUBU3HBI TPAGKTOPUH 3JIEKTPOHA OTAAYH B [IBK-3 V2. B3
MarHuTHoM nonie B = 0,12 T. IIpennonaraercs, 4To 3J€KTPOH OTAa4U >
JIBIKETCSI IEPIIEHAUKYISIPHO K HAPaBJICHUIO ITOJIS.

41 Haiitu KOHIIEHTpAaIMIO CBOOOMHBIX 3JICKTPOHOB HOHOC(EPHI, €CITU JIJIS OK-3 31, 32
panuoBoiH ¢ yactotoi v = 100 MI'1] ee moka3zarens npenomienus n = 0,90 OK-6 Y1, B2, B3

I1BK-3 V2, B3

42 Wmes B BULY, YTO AJIs1 JOCTATOYHO KECTKUX PEHTTEHOBCKUX Jyde OK-3 31, 32
AJIEKTPOHBI BEMIECTBA MOXKHO CUUTATH CBOOOHBIMH, ONPEEIUTh, Ha OK-6 V1. B2. B3
CKOJIbKO OTJIMYAETCS OT eIUHHUIIBI T0Ka3aTellb IpejoMIIeHns TpaduTa s [IBK-3 Y’2 B’3

b

PEHTIEHOBCKHX JIy4eH ¢ JJIMHON BOJHBI B Bakyyme A = 50 mm.




43 OnpenenuTs KpacHyro rpanuily ¢porodddekra Al [UHKA U OK-3 31, 32
MaKCHMAaJIbHYIO CKOPOCTb (DOTORIEKTPOHOB, BBIPHIBAEMBIX C €r0 OK-6 V1. B2. B3
MIOBEPXHOCTH 3JIEKTPOMArHUTHBIM H3JIy4eHHEM C JUTMHON BOJIHBI 250 HM. IIBK-3 Y’2 B’3

- ’

44 Pannonokarop paboraer Ha anune BosHbBI A = 50,0 cM. Onpenenuts OK-3 31, 32

CKOPOCTh TPHOJIMKAIOIIEr0Cs CaMoJIeTa, €CIT YacTOTa OUEeHHUH MEXITy OK-6 V1. B2. B3
2 2

CUTHAJIOM TepefaTyrKa U CUTHAJIOM, OTPa’KEHHBIM OT CaMOJIeTa, B MECTe

pacnosoxkeHus jjokaropa pasHa Av = 1,00 kI, [IBK-3 ¥2, B3

45 CBeTHIbHUK, IMEIONIUN B paBHOMEPHO cBeTsIeics cdepbl panuyca R OK-3 31, 32
= 6,0 cM, HaxoauTcs Ha paccTosHuM h = 3,0 M oT mmosa. SIpkocTh OK-6 V1. B2. B3
cetunbHuKa L = 2,0%¥10* k1/M? 1 He 3aBHCHT OT HanpagJjieHus. Haiitu [IBK-3 Y’2 B’3
OCBEIIICHHOCTH I10J1a HEMOCPEACTBEHHO MO CBETUIIBHUKOM. i ’

46 Han uentpom kpyrioro crosna paauyca R = 1,0 m nmoaseuren ceernnbauk B | OK-3 31, 32
BHJIE TIOCKOTO TOPM30HTAIBHOIO JiMcKa IwIomaasio S = 100 cm?. SIpkocTh OK-6 V1. B2. B3
CBETWJIbHUKA HE 3aBUCHUT OT HampaBJieHus U paBHa L= 1,6%10* xn/m?. Ha IIBK-3 Y’2 B’3
KaKOl BBICOTE OT IIOBEPXHOCTHU CTOJIa Ha/I0 IOMECTHTh CBETHIBHUK, YTOOBI ’
OCBEIIIEHHOCTH NepU(PEPUIHHBIX TOUEK CTOJA ObLIa MAKCUMAJIbHOH ?

KakoBa Oyner aTa ocBelIeHHOCTh ?

47 ToueuyHbIit HCTOYHUK MOHOXPOMAaTHYECKOI'0 CBETA PACIIONOKEH Mepes OK-3 31, 32
30HHOM IJJACTUHKOW Ha paccTossHUM a = 1,5 M OT Hee. I/I306pa>KeHI/Ieu OK-6 V1, B2, B3
HCTOYHHKA 00pa3zyercs Ha pacctosauu b = 1,0 M oT mactuuku. Haiitu IIBK-3 V2. B3
(oKyCHOE paccTOsTHIE 30HHOM TUIACTUHKH. >

48 Mesxay npeAMETOM U 3KpaHOM, IOJIOKEHUS KOTOPhIX HEN3MEHHBI, OK-3 31, 32
NOMELIAKOT TOHKYIO coOuparoltyto nH3y. Ilepemernennem JMH3bI HAXOIIT | OK-6 V1. B2. B3
JIBa TIOJIOKEHMS, IPU KOTOPBIX HA SKpaHe 00pa3yeTcst 4eTKoe [IBK-3 Y’2 B’3
n3o0pakeHue npeamera. Hait nonepeyHslii pa3mMep npeaMera, eciiy pu i >
OJTHOM ITOJIOKEHHH JINH3BI pazmep nzodpaxenus h' = 2,0 MM, a npu
npyrom h" = 4,5 mm.

49 [T1ocko-BeINyKIIas CTEKISHHAS JIMH3A C PAJIyCOM KPUBHU3HBI OK-3 31, 32
chepuueckoi mopepxHocT R = 12,5 cM nmpmwkaTa K CTEKISTHHOM OK-6 Y1, B2, B3
IUTacTUHKe. JlnaMeTphl JecaToro U MATHaaToro TeMHbIX konerl HeroTroHna [IBK-3 V2. B3
B oTpaskeHHOM cBete paBHbI d; = 1,00 MM u d; = 1,50 mM. Onpenenuth ’
JUTMHY BOJIHBI CBETA.

50 EcrecrBennbiii cBet najaer mox yriom bprocrepa Ha nosepxHocts crekna. | OK-3 31, 32
O)npez[(;g)mb ¢ omouipto popmyn Openens: OK-6 Y1, B2, B3
a) K09 UIHUEHT OTPasKEHUS;

[1BK-3 V2, B3

6) CTCTICHD MOJIApU3allK NPECIOMJICHHOI'O CBETA.




ITOKA3ATEJIM U KPUTEPUM OLIEHNBAHU S KOMHETEHHI/Iﬁ
(IIkanb! oreHUBaHU)

Pe3ynbTaThl BBIIONHEHUs OOYyYaIOIMIMMCS 3aJlaHUN Ha DHK3aMEHE - II0
nATUOATIIIEHOM IIKAJIE (8b1Opamv HeobXooumoe).

B ocHoBe orieHuBaHuUs JekKaT KPUTEPUU TTOPOTOBOTO U MOBBIIICHHOTO YPOBHS
XapaKTEPUCTUK KOMIIETCHIIMNA WM WX COCTAaBJSAIOMIMX YacTei, (popMHpyeMbIX Ha
y4eOHBIX 3aHATUSX MO AUCHUIIMHE OnTHka U kBaHToBasi ¢puzuka (Tabnuma 2.5
paboueil mporpamMMBbl TUCITUTIIIUHBI).

«OtnuyHo» (5) — OIlEHKa COOTBETCTBYET TOBBIIIEHHOMY YPOBHIO U
BBICTaBJIsIETCSl 00yYaroUIeMycsi, €CJIM OH TJIyOOKO U MPOYHO YCBOMII MPOTPAMMHBIN
Marepuall, UCUEPNBIBAIOLIE, MOCIEA0BATENBHO, YETKO U JOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBSA3bIBATH TEOPHUIO C MPAKTUKOM, CBOOOIHO CIIPABISIETCS C
3aJla4aMy, BONPOCAMHU M JAPYTMMHU BHJAAMU TNPUMEHEHUS 3HAHUW, MPUYEM HE
3aTPYAHSETCS C OTBETOM NIPU BUJIOM3MEHEHHM 3aJaHUW, WCIOJB3YyET B OTBETE
Marepual MOHOTpadUUeCKOW JTUTEPATYyphl, MPABUILHO OOOCHOBBIBAET MPUHSATOE
peuieHre, BIAACET Pa3HOCTOPOHHMMH HABBIKAMH W TNPHUEMAMH  BBITOJIHEHUS
MPAKTUYECKUX 3a/1a4.

«Xopomoy» (4) — OILIEHKa COOTBETCTBYET IMOBBIINIEHHOMY YPOBHIO U
BBICTaBJIsIeTCSl 00yYarouieMycsi, €Clidi OH TBEPAO 3HAET MaTepuai, rpaMOTHO U IO
CYILIECTBY H3JIAraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha
BOIIPOC WJIM BBIIOJIHEHWN 3aJaHUl, MPABWIBHO TNPUMEHSET TEOPETHUUECKUE
MOJIOKEHHUSI TMPH PELIEHWH TMPAKTUYECKUX BONPOCOB MW  3aJad, BIAJeeT
HEO0OXOIUMBIMU HABBIKAMH U MPUEMaMH UX BbITIOJHEHUS.

«Y 1oBAETBOPUTENTHHO» (3) — OIIEHKA COOTBETCTBYET MOPOTOBOMY YPOBHIO U
BBICTaBJISIETCS OOydYaroleMycs, €CIM OH HMEeT 3HAaHUS TOJbKO OCHOBHOTO
Marepuala, HO HE YCBOWJ €ro AeTajiel, JOMYyCKAaeT HETOYHOCTH, JEMOHCTPUPYET
HEJOCTAaTOYHO  MpaBWIbHBIE  (POPMYIMPOBKHM,  HApYLIEHUS  JIOTUYECKOM
MIOCJIEA0BATENIBHOCTY B M3JI0)KEHUM NPOrPaMMHOIO MATEpUAJIa, HCIBITHIBAET
3aTPyIHEHUS MPU BBIIOJIHEHUU MTPAKTUYECKUX PaboT.

«HeynoBnerBopuTenbHO» (2) — OLEHKAa BBICTaBISETCS OOYydYarOIIEMYyCs,
KOTOPBIM HE JOCTUraeT IOPOrOBOTO YPOBHS, IEMOHCTPUPYET HENOHHMAaHUE
npo0eMbl, HE 3HAET 3HAYUTEIBLHOM YacTH MPOTrpaMMHOI0 MaTepuasa, AOMyCKaeT
CYLIECTBEHHbIE OLIMOKU, HEYBEPEHHO, C OOJBIIMMU 3aTPYJHEHUSIMH BBITOIHIET
MpaKTUYECKHUEe paboThI.



